Stimulation of phosphatidic acid production in platelets precedes the formation of arachidonate and parallels the release of serotonin.
Thrombin rapidly induces the formation of labeled phosphatidic acid from platelets prelabeled with [17C]arachidonate or 32PO34- and specifically decreases by 50--75% the content of phosphatidylinositol. Ionophore A23187 also stimulates phosphatidate labeling, but less effectively than thrombin. This effect on phosphatidic acid is blocked by increasing the levels of cyclic AMP by preincubation with dibutyryl cyclic AMP, cyclic AMP-phosphodiesterase inhibitors or prostacyclin. Indomethacin and eicosatetraynoic acid do not alter the production of phosphatidate, indicating independence from cyclooxygenase or lipoxygenase products. Increased turnover of [14C]- or [32P]phosphatidate occurs within 2--5 s after platelet activation by thrombin and is observed before endogenous, 14C-labeled arachidonate can be detected. The rate of phosphatidate formation parallels the induced rate of serotonin release. Release of [3H]serotonin is not affected by eicosatetraynoic acid. Phosphatidate production reflects the generation of diacylglycerol by C-type phospholipase degradation of phosphatidylinositol. Diacylglycerol and phosphatidic acid may participate in the membrane modification related to the early changes in platelet shape, release reactions or aggregation which occur on stimulation.